on structural databases have been used in the simulations which are performed through a variety of methods such as molecular dynamics, monte carlo simulations, genetic algorithms, neural networks, simulated annealing to predict the secondary and tertiary structure of proteins and to optimize the conformation of macromolecules [22, 23, 24, 25, 26, 27, 28, 29] . The work reported in this paper present the use of monte carlo and the HP model [30, 31, 32] to study the effect of hydrophobic residues on the folding chains. The next section presents a brief report on folding protein problem and the HP model. In section 3 discusses the methodology and results. The Section 4 presents the conclusions and future works.
II. Protein Folding and Monte Carlo
Many theories have been advanced to elucidate the folding mechanism of polypeptide chains. Although "folding funnel concept" remains an important contribution to the understanding of how a unique stable structure may be attained in a physiological time, the methods developed until now are not yet successful in the majority of cases to find such a structure from computational means without using any experimental indications. No reliable computational methods exist presently for determining the structure of proteins for which any homologous structures exist with a sequence identity larger than 30% [33, 34] . The main difficulties, as stated above, remain in the high dimensionality of the potential energy surface and its ruggedness. Many methods have been developed in order to explore such a surface by artificially modifiying the energy surface in order to overcome the energy barriers. Another major difficulty is to energetically discriminate the native structure from all other non-native structures. Most of the potential functions developed until now are not optimal for such a discrimination [33, 34] .
Kamphausen et al. proposed a new genetic algorithm that has been tailored to meet the demands of de novo drug design. In particular, the efficiency of the design algorithm was demonstrated in the context of several different applications. First, RNA molecules were optimized with respect to folding energy. Second, a spinglass was optimized as a model system for the optimization of multiletter alphabet biopolymers such as peptides. Finally, the feasibility of the computer assisted molecular design approach was demonstrated for the de novo construction of peptidic thrombin inhibitors using an iterative process of 4 design cycles of computer-guided optimization [35] .
Bayley et al presented the program GENFOLD, a genetic algorithm that calculates protein structures using restraints obtained from NMR, such as distances derived from nuclear Overhauser effects, and dihedral angles derived from coupling constants. The program was tested on three proteins: the POU domain (a small three-helix DNA-binding protein), bovine pancreatic trypsin inhibitor (BPTI), and the starch-binding domain from Aspergillus niger glucoamylase I, a 108-residue P-sheet protein [36] .
Pendersen & Moult used genetic algorithms to perform ab-initio folding simulations based on a method that operates on all atom representation. The method was tested in the CASP1 [37] .
Much work on hydrophobicity has been done in an attempt to answer the following questions: Do compact conformations due to hydrophobic collapse help protein folding?
[Chahine] Which scenario would proteins choose in orderto fold faster: a fast nonspecific collapse followed by a slow rearrangement to reach the native state or a specific collapse with simultaneous formation of the native state? While studies have shown that some proteins undergo a burst hydrophobic collapse followed by their folding, there is experimental evidence that some proteins collapse concomitantly with the formation of their native structure [31] . Several authors have been used Monte Carlo to study the problem folding and the hydrophobicity [31, 32] .
The use of MC methods to model physical problems allows us to examine more complex systems than we otherwise can. Solving equations which describe the interactions between two atoms is fairly simple; solving the same equations for hundreds or thousands of atoms is impossible. With MC methods, a large system can be sampled in a number of random configurations, and that data can be used to describe the system as a whole. The statistical mechanical and monte carlo have been used to investigate aspect of folding problem by emphasizing universality of folding scenarios over uniqueness of folding pathways for each protein [31, 38] .
One of the most popular models is the so-called HP model, where the hydrophobic interactions between the amino acids are considered to be the main force in the folding process [30] . In this work, we have adopted the 2D square lattice HP bead model where the H and P beads are constrained to lie on a bi-dimensional square lattice and interactions occur only between nonbonded beads that lies adjacent to each other on the lattice and they are not adjacent in the sequence. The values of the H-H, H-P and P-P interactions (ε ij ) in the standad HP model: ε HH =1.0, ε HP =0.0 and ε PP = 0.0. The Force filed of the chain is calculated by the Equation 1.
E==ε ij* Δ ij
Equation 1-Force Field uses by the method

IV. Methodology and Results
We used the language Java to implement the simulation of the chains with monte carlo method and HP model. In this work, several chain configurations were generated randomly with a fixed length of 28 monomers. The simulations were realized in an 2D (bi-dimensional) lattice model varying the number of hydrophobic residues and theirs positions on the chain. 
Conclusions and Future Works
Monte Carlo and HP model have been used to investigate the folding problem and aspect like hidrophobicity, folding pathways and chain sequence chain optimization [30, 31] . In this work a bidimensional grid, monte carlo and HP model was used to study the influence of the hydrophobic residues in the chain folding. It was noted that both number of hydrophobic residues and their position in the chain is important to the folding. In this moment, we are investigating the use of different potential parameter for the HP model in a three dimensional grid to simulate the chains and comparing the results with this work.
